Endocrine regulation of tissue glucose-6-phosphatase activity in the fetal sheep during late gestation.
Endocrine regulation of tissue glucose-6-phosphatase activity in utero was examined by measuring enzyme levels in liver and kidneys of fetal sheep during the second half of gestation and after experimental manipulation of fetal plasma cortisol and insulin levels. Tissue glucose-6-phosphatase activities increased toward term in parallel with the rise in fetal plasma cortisol. At birth, the activities were significantly higher than in utero, but significantly less than in adult nonpregnant sheep. Fetal hypophysectomy lowered fetal plasma cortisol and reduced hepatic and renal glucose-6-phosphatase activities compared with those in intact fetuses near term. Conversely, intrafetal cortisol infusion raised fetal plasma cortisol and significantly increased tissue glucose-6-phosphatase activity to values similar to those in older fetuses. When the data from these groups of fetuses and the newborn lambs were combined, there was a significant positive correlation between the plasma cortisol level and the glucose-6-phosphatase activity in both liver and kidney. Fetal hypoinsulinemia was induced by fasting the ewe for 48 h and by fetal pancreatectomy. Fetal hepatic and renal glucose-6-phosphatase activities were higher in fasted than in fed animals, while pancreatectomy had little apparent effect on enzyme activity in either tissue. However, when differences in plasma cortisol were taken into account, hepatic, but not renal, glucose-6-phosphatase activities were higher in both groups of hypoinsulinemic fetuses than would have been observed in normoinsulinemic animals with a similar plasma cortisol level. Partial correlation analysis of the data showed that plasma insulin and cortisol were both significant influences on hepatic glucose-6-phosphatase activity in utero, but plasma cortisol had the more pronounced effect. Cortisol, therefore, appears to be a physiological regulator of tissue glucose-6-phosphatase activity in utero and enhances the glucogenic capacity of the sheep fetus during late gestation.